Hypothalamic D2 receptors mediate the preferential release of somatostatin-28 in response to dopaminergic stimulation.
We have studied the effect of dopamine (DA) together with agonist and antagonist drugs of varying specificity on the release of immunoreactive forms of somatostatin (SS) from the perfused, adult rat hypothalamus in vitro. Levels of SS increased from 14.7 +/- 3.7 pg (mean +/- SE) under basal conditions to 137 +/- 23.0 pg after exposure to 10(-6) M DA. This dopaminergic effect was mimicked by the specific D2 agonists bromocriptine (10(-7) M) and LY 171555 (10(-6) M) but not by the D1 agonist SKF 38393A (10(-6) M). The stimulatory action of DA (10(-6) M) was blocked by the active (d) but not the inactive (l) isomer of butaclamol (10(-7) M). Similar blockade was achieved with the specific D2 antagonists metoclopramide (10(-8) M) and domperidone (10(-8) M), whereas the D1 antagonist SCH 23390 partially blocked the stimulation of DA but only when used at X100 greater concentration (10(-6) M). SCH 23390 (10(-8) M) did not affect the dopaminergic stimulation of SS release. HPLC characterization of the immunoreactive forms of SS yielded two peaks which corresponded to SS-28 and SS-14. The ratio of these forms varied significantly under different conditions. In the basal state the ratio of SS-28 to SS-14 was 1:4.4; in response to stimulation with DA, the ratio was 1:1.7 and in response to depolarization with 60 mM K+ the ratio was 1:3.1. In conclusion, the stimulatory action of DA on SS release is mediated via hypothalamic D2 receptors. Furthermore dopaminergic stimulation increases the molar ratio of SS-28 to SS-14 in the total immunoreactive SS which is released.